As the French foreign minister Laurent Fabius brought down his little green hammer to seal the deal, the UK's energy secretary Amber Rudd was one of the representatives from 195 countries who approved the global agreement on climate change at the end of COP21 on December 12th. In this document, widely hailed as a diplomatic breakthrough, governments commit to limiting climate change to 2°C, and promise to make extra efforts to limit it even to 1.5°C. This is the maximum that the Pacifi c island nations campaigned for, as they are at risk of losing their territories if temperatures increase by more.
Back home, however, the cabinet of which Rudd is a member appears to be in no hurry to embark on any measures that might help the world to limit global warming. On the contrary, it has recently cut subsidies for renewable energies, while increasing those for fossil fuel consumption. It also hurried legislation to allow fracking underneath national parks through parliament without debate and handed out 159 new licences for onshore oil and gas exploration. And it still considers the option to build additional airport capacity, enabling an expansion of air traffi c.
As if to show up how badly the UK is prepared not just for the need to curb emissions but also the need to handle the consequences of the warming by 1.0°C that has already occurred, a series of storms drenched the northern parts of the UK throughout December and caused several deaths and major damage to infrastructure and property.
British Isles
In November, the UK Met Offi ce started naming major storms alphabetically, as is the practice in the US. Named storms began with Abigail on November 12th, and they rapidly advanced in the alphabet. While December was unusually clement for most of western Europe, the north of England was visited by storms Desmond, Eva and Frank, each of which brought heavy rain and caused 'exceptional' levels of fl ooding with major economic damage.
Storm Desmond drenched Cumbria, in the northwest of England, in the fi rst week of December, dumping its rainfall on grounds already saturated from extensive November rains. The result was the third 'once in a lifetime' fl ooding catastrophe that this area experienced within a decade, beating previous records set in November 2009 and in 2005. Just two weeks later, over the Christmas days, Cumbria was hit again, as storm Eva moved in from the Irish Sea. On this occasion, the greatest damage occurred further east, however, where the cities of York and Leeds were fl ooded. By that time, the Met Offi ce had already declared the wettest December since records began. And following on Eva's heels, storm Frank swept across the British Isles on the last two days of the year and poured more water on the areas that least needed it. This time, parts of Scotland were the worst affected, where at least two people died in the fl oods.
The fl oodings causing major economic damage across the northern parts of the UK directed attention to Prime Minister David Cameron's record on fl ood defences. Just after taking offi ce in 2010, Cameron had cut back spending on fl ood defence schemes, meaning that several planned defence measures had to be cancelled, including some that might have averted damage in the severe fl oodings of the Somerset Downs in 2014.
However, the shortage of protection is only the tail end of a chain of problems that begins in the green hills of England, as George Monbiot has explained in some detail in 2014 (http:// gu.com/p/3yzb6/stw). Research has found that soil under trees can soak up more than 60 times as much rain as grassland. Thus, wooded hills could retain excessive rainfall and release it gradually. However, under the EU common agricultural policy, farmers are subsidised to keep hills in farmable condition, meaning free of any trees,
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Current Biology 26, R47-R59, January 25, 2016 ©2016 Elsevier Ltd All rights reserved make fl ooding more likely, but have so far failed to fi nd much attention. A presentation from the Environment Agency explaining why dredging doesn't help to contain the fl ooding mysteriously disappeared from the internet, until The Guardian republished it in December (http://gu.com/p/4epy6/stw).
As recently as October, the committee on climate change (CCC) had advised the government that, due to climate change, the occurrence of catastrophic fl oods will become more likely and more needs to be done to limit the damage. The government rejected this advice and declared that "We believe that a strategy to address future residual risk would not be appropriate at this time." Only two months later, the residual risk came back to present the country with a bill that will run into several billions of pounds, much more than the money the government saved by cutting the budget for fl ood defences.
India
Even as the government delegations from around the world were assembled in Paris, catastrophic fl ooding killed hundreds of people and made millions homeless. A city of 4.5 million inhabitants was submerged in most of its districts, and economic activity came to a standstill as troops were deployed to rescue people in danger. This environmental disaster, possibly the worst one of 2015 in terms of economic damage, did not fi nd much attention in the Western media, however, as it happened in the southeast of India. The city most severely affected was Chennai, the capital of the state Tamil Nadu on the southeastern coast.
Strong rains linked to the northeast monsoon or winter monsoon are a regular seasonal event in OctoberDecember for that part of the world, but this year the exceptionally strong El Niño event, which had already exacerbated drought and wildfi res in Indonesia (Curr. Biol. (2015) 25, R1107-R1109) made the situation much worse. Strong seasonal rainfalls in November affected Tamil Nadu and the adjacent coastal state Andhra Pradesh, saturating the water courses and leading to some fl ooding.
Another weather system following closely behind the one that had already caused fl ooding dropped half a metre of precipitation on the coastal areas around Chennai on December 1st, leading to the worst fl ooding that the area has experienced in a century. More than 400 people died and close to two million were displaced.
The economy of the area, including industries like car manufacturing and also services including the production of this journal, were disrupted for weeks. Total costs are estimated to run into billions of US dollars.
While storms and weather systems always have unpredictable and locally determined elements to them and thus cannot be individually pegged to climate change, the general consensus is that climate change with its generally warmer sea water makes catastrophic storms and fl ooding more frequent. The south of France, for instance, has seen an unprecedented sequence of very damaging rainfalls in September, when water temperatures in the Mediterranean were unusually high.
Similarly, an individual El Niño event cannot be linked to climate change directly, but the observation and further prognosis is that strong El Niño events, which used to be exceptional occurrences, are becoming more frequent and may become a regular feature in a warmer climate system. Changes in weather patterns, especially if their broad trends can be modelled and predicted, should not even if the land is not worth farming. The bottom line, as Monbiot summarised it, is "that we pay farmers to help fl ood our homes."
The defi nition of farmers in this context is a very broad one. These subsidies are also paid to grouse shooting estates in the north of the UK, where they not only harm the environment and help fl ooding downstream, but also support the questionable hobbies of the extremely wealthy (http://gu.com/p/4fddb/stw).
The water that runs off the green hills far too quickly collects in rivers, which have often been dredged, canalised, and generally tidied up, meaning that they, too, have less capacity to retain water and therefore deliver it to the towns and cities much more quickly than a natural watercourse would. The errors of 20 th century river management have been widely recognised around the world and are being reverted in many places. In the UK, however, rewilding rivers appears to be of very low priority, although it could deliver fl ood protection that might be cheaper and more effi cient than any barriers around settlements downstream.
Experts including those from the Environment Agency, the statutory adviser of the government's environment secretary, have repeatedly warned that misguided policies upstream of the threatened towns and cities cause disasters of the scale that we are beginning to see more and more often.
In India, as in northern England, it was the collision between bad weather and bad planning that produced human suffering and economic damage. The coastal region around Chennai traditionally had a multitude of watercourses and lakes that could buffer the annual differences in precipitation. Encroachment of these water courses by poorly planned urban development, not to mention some amount of unplanned and illegal sprawl, has reportedly reduced the area's capacity for coping with excess water. Sunita Narain, the director general of the Centre for Science and Environment (CSE) think tank based at New Delhi, said: "We have repeatedly drawn attention to the fact that our urban sprawls such as Delhi, Kolkata, Mumbai, Chennai, Srinagar etc have not paid adequate attention to the natural water bodies that exist in them. In Chennai, each of its lakes has a natural fl ood discharge channel which drains the spillover. But we have built over many of these water bodies, blocking the smooth fl ow of water. We have forgotten the art of drainage. We only see land for buildings, not for water."
To illustrate the problem, one can consider the network of storm drains in the city, which at a total length of 855 km has failed to grow in line with the road network (2847 km), according to a CSE study reported in the Indian newspaper The Hindu (http://bit.ly/1IHDoIN).
The Americas
Climate change not only changes weather patterns and storm risks, it also makes the sea level rise -both as a consequence of continental ice shelves melting and due to the expansion of the water as it warms up. While this development lags behind carbon dioxide concentrations and actual warming, current estimates suggest that sea levels may rise by up to 2.3 metres per degree of temperature increase within the next 2,000 years (Proc. Natl. Acad. Sci. USA (2012) 110, 13745-13750), putting island nations, low-lying areas like Bangladesh and the Netherlands, and cities like New York and London at risk of disappearing in the long term. Again, climate change conspires with bad planning as natural coastal protection, such as mangrove forests and marshlands, have in many places been destroyed in the name of development (Curr. Biol. (2014) 24, R51-R53).
One interesting example of land loss caused by ill-considered management of water courses in combination with sea-level rise is the Mississippi delta. For centuries, the muddy waters of American legend delivered many tons of sediment to the Gulf of Mexico, gradually advancing the shoreline. In the early 20 th century, US authorities tried to tame the river with dams, barriers and fl oodgates. Like many other projects aimed at 'tidying up' natural water courses, this one also came with major unintended consequences. Firstly, the measures increased rather than decreased the likelihood of catastrophic fl ooding, as has been obvious since the major Mississippi fl oods in 1927. Moreover, as the river no longer delivers sediment to the coast, hurricanes and sea-level rise are now steadily eroding the new land that the river had built up over the previous centuries. The state of Louisiana has already lost 5,000 square km in the last 80 years.
The loss of the marshlands threatens the survival of nearby New Orleans, but the most immediate threat is, ironically, to Louisiana's oil industry, which has its facilities on the Gulf coast. Authorities have drawn up a masterplan based on decisions regarding which parts of the Mississippi delta have to be abandoned and which parts are considered of vital economic importance and will be saved by engineering projects that may run up costs of hundreds of millions of dollars. In December, the Louisiana Coastal Protection and Restoration Authority approved a grant of $52 million for coastal restoration projects in the state. In South America, Paraguay also got drenched by up to 400 mm of rain attributed to the strong El Niño phenomenon. Around 90,000 residents of the capital Asunción had to be evacuated. At the same time, other parts of the world, including California, were still waiting for their droughts to end. Further symptoms of the global disturbances to normal seasonal weather patterns this December included wildfi res in the northern parts of Spain, as well as the observation that temperatures at the North Pole exceeded those in Chicago, Vienna and Istanbul in the last week of the year, as they were up to 35 degrees above normal.
The forecast
The average global warming now stands at 1.0°C, and around the world people are getting fi rst impressions of what it will be like to live in a much warmer world, in the later years of the 21 st century. So far, many of the governments that signed the Paris accord and thus committed to a utopian attempt at limiting warming to 1.5°C have shown little evidence of the radical turnaround that would be needed to avert further warming. The pledges submitted by 187 countries ahead of the Paris meeting -even if they are fulfi lled completely -would only suffi ce to limit warming to an estimated 2.7°C, nearly double the headline goal proclaimed in the Paris accord. Nor have the signatories demonstrated much of an understanding of what would be required to limit the damage caused by climate change. If we don't want our civilisation to collapse under the consequences of our unsustainable actions (Curr. Biol. (2013) Reports surrounding global pollinator declines raise concerning issues of reduced agricultural productivity (due to pollination defi cits) and reduced biodiversity and sustainability in natural ecosystems. In short, pollinators are beautiful, fascinating, diverse and essential creatures that we cannot afford to lose.
How did you get into studying pesticide impacts on bees?
Investigating potential sublethal impacts of fi eld-realistic pesticide exposure emerged as a natural extension from my long-standing research interests in bee behaviour, particularly work on how variation in learning and memory might affect foraging performance. Bumblebees allow me to combine experiments under controlled laboratory settings with real-world fi eld data. For example, assessing variability in learning ability of bees from many colonies in the laboratory, before correlating this with the foraging performance of the same individuals and colonies when faced with real fl owers in the fi eld. I have followed a very similar approach with my research on pesticide impacts; combining questions at the boundary of scientifi c knowledge relating how environmental stressors might affect individual bee behaviour and whether this has knock-on effects for colony function and reproduction with applied and translatable outcomes.
Understanding the wider importance of sublethal effects from pesticide exposure is a fi rst step towards balancing the benefi ts
